Relapsing polychondritis is a rare cartilaginous inflammatory disease affecting the external ear, nose, peripheral joints and tracheobronchial tree. It is characterized by recurrent inflammation and degeneration of cartilage and connective tissue. A 72-year-old man complained of dyspnea, cough and wheezing for 2 months. Diffuse wall thickening and narrowing from the trachea to segmental bronchus were seen on chest CT. Tracheostomy was performed in order to avoid asphyxia, and he was diagnosed as relapsing polychondritis on the basis of pathology evaluation of a tracheal biopsy specimen. He was treated with high doses of a glucocorticoid, with which his symptoms improved. However, the cough and wheezing recurred after tapering of the glucocorticoid. His symptoms thereafter were improved by combination of the glucocorticoid with cyclosporine. The immunosuppressive agent provided effective treatment for glucocorticoid-resistant relapsing polychondritis.
Introduction
Relapsing polychondritis (RP) is a rare disorder with an estimated incidence of 3 per million populations [1] [2] . RP is reportedly related to autoimmunity, and involves the external ear, nose, peripheral joints and tracheobron-chial tree [3] . In cases with involvement of the tracheobronchial cartilage, symptoms such as non-productive cough, wheezing and dyspnea occur, although fatal asphyxia has also been reported [4] . Diagnosis of RP is confounded by the similarity of the symptoms to those of bronchial asthma [5] . The histological picture is characterized by perichondral infiltration of lymphocytes, polymorphonuclear cells and macrophages in the initial stage, and disrupted cartilage structure and invading granulation in the stage of progression [6] . Treatment of RP includes high doses of glucocorticoids, although RP recurrence is sometimes observed while tapering the glucocorticoid. Immunosuppressive agents are also used in combination with glucocorticoids in patients with a poor response to the glucocorticoid [6] . However, standard regimens of immunosuppressive agents have not been established. Here, we report a case of airway-limiting RP that was successfully treated by combination of a glucocorticoid and cyclosporine.
Case Report
A 72-year-old man was admitted to Saga University Hospital because of dyspnea, cough and wheezing since 2 months. He had a 40 pack-year history of smoking. At the age of 60 years, he was diagnosed with bronchial asthma by a primary care physician. He had no family history of asthma or other diseases. He was prescribed daily inhalation corticosteroid therapy (fluticasone propionate 400 μg/day). His blood pressure and pulse rate were 142/88 mmHg and 90 bpm, respectively, with a SpO 2 of 95% while breathing 5 L/min of oxygen via a mask. He had wheezing and inspiratory stridor in the region of the central chest, with no evidence of saddle nose or swelling of the ear auricles. White blood cell (WBC) count and C-reactive protein (CRP) were increased to 12,100/μl and 14.49 mg/dl, respectively. Anti-type II collagen antibody in serum was positive (>145 EU/ml). In contrast, anti-nuclear antibody and anti-neutrophil cytoplasmic antibody were negative. Chest computed tomography (CT) scan demonstrated massive wall thickening and marked stenosis of the trachea and bronchi, up to the level of the segmental bronchi (Figure 1(a), Figure 1(b) ).
Due to the risk of asphyxia due to airway stenosis, he underwent a tracheostomy, and a small piece of tracheal tissue was removed for biopsy. Pathology examination of the tracheal tissue showed inflammatory granulation with lymphocytes and neutrophil infiltration of the surrounding cartilage (Figure 2) . He was diagnosed with RP and was treated with high dose glucocorticoid (prednisolone 60 mg/day, 1.0 mg/kg/day). Initial treatment with the glucocorticoid was effective in relieving airway stenosis. Symptoms of dyspnea and wheezing improved after treatment for 1 month. Serum levels of CRP became undetectable. Wall thickening and stenosis of the trachea and bronchi, as seen by a chest CT scan, decreased after 3 months treatment (Figure 1(c), Figure (d)) . However, at the time of tapering the prednisolone to 30 mg/day, serum CRP increased again. Hence, he was treated with combination treatment of prednisolone and cyclosporine. The cyclosporine dose was adjusted to maintain the trough blood concentration between 100 ng/ml and 150 ng/ml. Prednisolone was gradually reduced to 10 mg/day, while cyclosporine was continued at the same dose. A CT scan repeated at 6 months after initiating treatment showed a further decrease in stenosis of the trachea and bronchi (Figure 1(e), Figure 1(f) ). To date, 12 months after treatment initiation, the patient remains stable, with continued combination treatment with 10 mg/day prednisolone and 100 mg cyclosporine.
Discussion
Relapsing polychondritis (RP) is an autoimmune disorder in which cartilaginous tissues are the targets of inflammation [1] . The pathogenesis of RP remains unknown. However, immune abnormalities are often observed several years before RP developed, suggesting that it is a type of autoimmune disease. Frances et al. reported that 51 of 200 patients (25.5%) have other associated autoimmune diseases, such as systemic lupus erythematosus, autoimmune thyroid disease and mixed connective tissue disease, and myelodysplastic syndrome co-existed with RP in 22 of 200 patients (11%) [7] .
RP is characterized by inflammation of cartilage, hence serum CRP levels and erythrocyte sedimentation rate (ESR) are increased in correlation with disease activity [6] . Another report on patients with RP found that 50% were positive for serum anti-type II collagen antibody [8] . Airway manifestations are present in about 50% of patients with RP. They are the most serious organ involvement and predict a poor prognosis [9] . A CT scan is useful for evaluation of the tracheobronchial wall for diagnosis of RP [2] . Bone scintigraphy and positron emission tomography (PET) are also helpful in the diagnosis of RP [10] .
The vast majority of patients with RP are treated with glucocorticoids. The recommended initial dose of glucocorticoids is 1.0 mg/kg/day of prednisolone for patients with sensorineural hearing loss, vestibular symptoms, ocular involvement, vascular complications and respiratory involvement [6] . Relapses of RP have a tendency to occur when glucocorticoids are tapered too rapidly. Even if glucocorticoids are gradually reduced, RP activity does increase in some cases. Several immunosuppressive agents have been used to reduce the long term use of glucocorticoids. Methotrexate and azathioprine have been successfully used in refractory cases of RP [11] [12] . Cyclosporine has helped in several cases that were refractory to other agents [13] . Cyclophosphamide by oral or intravenous administration is also used in refractory cases [14] . Recently, specific molecular targeted antibodies, such as infliximab (TNFα) and tocilizumab (IL-6 receptor) have been successfully used in the treatment of RP [15] [16] .
In the present case, treatment with the combination of glucocorticoid and cyclosporine was effective. The patient has maintained a remission state by these combination treatments. Cyclosporine reportedly inhibits the function of helper T cells and production of pro-inflammatory cytokines [17] . Better effects against RP with combination treatment suggest that glucocorticoids and cyclosporine might have additive effects. Future studies involving a larger case series are needed to establish more effective treatment for RP.
Summary
Combination treatment with a glucocorticoid and cyclosporine was effective for the treatment of glucocorticoidresistant relapsing polychondritis.
